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Claims 



Fully and partially reduced benzo[c]-quinolizine compounds of formula (I) 



R„ R 2 . R 3 . R 4 . same or different, are chosen in the group consisting of: H, 
G^alkyl, C^alkeriyl. C^alkynyl, cyclopropane, cyclobutane, cyclopentane, 
cyclohexane, cycloheptane, cyclooctane, norbornane, canphane, adamantane. 
phenyl, biphenyl, naphtyl, saturated or aromatic heterocycle containing one or 
more N atoms, halogerk CN, azide, NRR', C^alkylamino, arylamino. C n _ 
8 alkyloxy, aryloxy, COOR,\x)NRR\ C(=0)R, wherein R and R\ same or 
different, are chosen in the group consisting of: H, C^alkyl, cyclopropane, 
cyclobutane, cyclopentane, \yclohexane, cycloheptane, cyclooctane, 
norbornane. canphane, adamantahe, phenyl, biphenyl, naphtyl, satured or 
aromatic heterocycle containing one\or more N atoms, phenyl-, biphenyl-, 
naphtyl-C^alkyl; \ 

R 5 is chosen in the group consisting of: H,V^alkyl, C^alkyl-phenyl, -biphenyl, - 

naphtyl, COOR, CN, , phenyl, biphenyl\naphtyl, saturated or aromatic 

heterocycle containing one or more N atoms\C 14J alkyl-satu rated or aromatic 

heterocycle containing one or more N atoms; O^alkyl-satu rated or aromatic 

heterocycle containing one or more N atoms -ribose^phosphate 

X is chosen in the group consisting of: O, C(=0)R\ COOR, N0 2 , CONR'R 

wherein R and R' are as above defined; \ 

Q is chosen in the group consisting of: simple bond, C 14 jalkyl, C^alkenyl, C 2 . 

8 alkynyl, cyclopropane, cyclobutane, cyclopentane, cyclohexW, cycloheptane, 

cyclooctane, norbornane. canphane, adamantane, CO, CONR\NR, wherein R 

is as above defined; \ 

W is chosen in the group consisting of: H, C^alkyl, C M alkenyl\c 2 *alkynyl, 

cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycWieptane, 
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cyctqpctane, norbornane, canphane, adamantane, trifluoromethyl f C^alkoxy, 
aikqxy-C^alkyl, phenyl-, biphenyl-, naphtyl-C^alkyl, phenyl, biphenyl, 
naphtyl, ph^nyloxy, biphenyloxy, naphtyloxy, ; phenylamino, biphenylamino, 
naphtylamino/\ C^alkylcarbonyl, phenylcarbonyl, biphenylcarbonyl, 
naphtylcarbonyl, \ phenylcarboxyl, biphenylcarboxyl, naphtylcarboxyl, 
phenylcarboxyamidev biphenylcarboxyamide, naphtylcarboxyamide, halogen, 
CN, NRR\ C^alkyiamiho, saturated or aromatic heterocycle containing one or 
more N atoms whereinNhe groups alkyl, alkenyl, alkynyl, cyclopropane, 
cyclobutane, cyclopentane\ cyclohexane, cycloheptane, cyclooctane, 
norbornane, canphane, adamantane, phenyl, biphenyl, naphtyl, saturated or 
aromatic heterocycle containing onespr more N atoms, can be substitued; n is 
an integer comprised between 1 and 4; 

the symbol means that the correspor^ing bonds a, b, c, d e, f, g t h and i 

can be a simple or a double bond; with tli^ proviso that when b or f are a 
double bond then the group R 5 is absent; 
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eir pharmaceutical^ acceptable salts and esters. 
2. s Benzo[c]-quinolizine compounds of formula (I) according to Claim 1, wherein 
R 5 \h, C^alkyl-phenyl, -biphenyl, -naphtyl, COOR, CN, phenyl, biphenyl, 
naphtyl\saturated or aromatic heterocycle containing one or more N atoms, C,_ 
8 alkyl-satu*ated or aromatic heterocycle containing one or more N atoms; or a 
group C^atkyl-saturated or aromatic heterocycle containing one or more N 
atoms -ribose-phosphate 
X = O, COOH 

Q = simple bond, Cfci, CONR, NR (wherein R is as above defined) W = H, F, CI, 
Br, Me, t-butyl, C\-8alkoxy, 2,5-dimethylhexyl, tritluoromethyl, 2,5-(di- 
trifluoromethyl)-phenyl, 4\methoxy-phenyl, 4-fluoro-phenyl, phenyl, phenyl-C,. 
6 alkyl, C 14i alkylcarbonyl, phenylcarbonyl. 
n = 1 and 2 

R,. R 2 . R 3 . R4. Re = H, Me, CN, phenyl, COOR, CONRR' (wherein R and R' are 
as above defined). 

3. Benzo[c]-quinolizine compounds according to Claim 1 of formula : 
2,3,4 ,4a,5,6,6a,7.8,9,1 0,1 0a-doddcahydro-(1 H)-benzo[c]quinolizin-3-one; 
8-chloro-2,3,4,4a,5.6,6a,7,8,9,10.r0a-dodecahydro-(1H)-benzo[c]quinolizin-3- 

one; 

2,3,4 ,4a,5,6,6aJ,8,9,10,10a-dodeca^ydro-8-methyl-(1H)-benzo[c]quinolizin-3- 
one; 

2,3.4 ,4a,5,6,6a,7,8,9,1 0,1 0a-dodecaiv)dr6-4-methyl-(1 H)-benzo[c]quinolizin-3- 
one; 

2,3,4 l 4a,5,6,6a,7,8,9,10,10a-dodecahydf^>-1-methyl-(1H)-benzo[c]quinolizin-3- 
one; 

2,3,5,6,6a,7,8,9,1 0,1 0a-decahydro-(1 H)-beWo[c]quinolizin-3-one; 
8-chloro-2,3,5,6,6a,7,8,9,1 0,1 0a-decahydroVl H)-benzo[c]quinolizin-3-one; 
2,3,5,6,6a,7,8,9,10,10a-decahydrq-8-methyl-VlH)-benzo[c]quinolizin-3-one; 
2,3,5,6,6a,7,8,9,10,10aHJecahydro^-methyl-nH)-benzo[c]quinolizin-3-one; 
2,3,5,6,6a,7,8,9,1 0,1 0a-decahydro^1 -methyl-(1H)-benzo[c]quinolizin-3-one; 
(4aa, 6ap,1 0aa)-3,4,5,6,6a,7,8,9,1 0,1 0a-decah\dro-(4aH)benzo[c]quinoli-zin-3- 



one; 
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(4ap, 6a(M0aa)-3,4 f 5,6 # 6aJ f 8,9 ( 10J0^ 
one; \ 

k 3,4,5,6,6a J f 8,9,10J0a^ecahydro-(4af^benzo[c]quinolizin-3-one; 
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8-chloro-3 f 4,5,6 ? 6aJ,8,9,10)d0a^ 

3,4,5,6,68,7,8,9 ,1 0 ,1 0a-decalWdro-8-methyl-(4aH)-ben2o[c]quinoli2in-3-one; 
SAS.e.ea^S^JO.IOa^lecah^ro^-methyK^ 

3,4,5,6,68,7,8,9,1 0,1 0a-decahydro-1-methyl-(4aH)-ben2o[c]quinoli2in-3-one; 
8-chioro-2,3,5,6,6a,7,8,9,l0,10a^ecahydro^ 
one; 

2,3 ? 5 ? 6 ? 6a.7,8,9J0,10a-decahydro^,8-dime^ 
8-chIoro-2,3,5,6,6a,7,8,9 f 10,10a-de^h^^ 
one; 

2,3,5,6,6a,7,8,9,10 t 10a-decahydro-1,4-dim^ 
8-chloro-3,4,5,6,6a,7,8,9,10,10a-deca^ydro^^ 
3-one; 

3,4,5,6,6a ,7,8,9, 10, 10a-decahydro-4,8-d|methyl-(4aH)-ben2o[c]quinoli2in-3- 
one; 

8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahyd^o-1-methyl-(4a/^-ben2o[c^ 
3-one; 

3,4 f 5,6,6a,7,8,9,10,10a-decahydro-1,8-dim 
one; 

2,3,5,6,6a,7,8,9,10,10a-decahydro-5-methyl4l H)-ben2o[c]quinoli2in-3-one; 
8-chloro-2,3,5,6,6a,7,8,9,10,10a-deca^ 
one; 

2,3,5,6,6a ,7,8,9,1 0,1 0a-decahydro-5,8-dimeth^H^ 
2,3,5,6,6a J,8,9,10,10a-decahydro-4,5-dimethym 
2,3,5,6,6a,7,8,9,10,10a-decahydro-1,5<Jim^ 
3,4,5,6,6a,7,8,9,10,10a-decahydro-5-methyH^ 
8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro^ 
3-one; 

3,4,5,6,6a,7,8,9,10,10a-decahydro-5,8Hjime^ 
one; 

3,4,5,6,6a,7,8,9,10,10a-decahydro-4,5-dimethyK4aH^b n2o[c]quinolizin-3- 
one; 
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3,4,5,6,6a J,8,9,10JOa-decahydro-1,5-dimethyl-(4a/-0-ben2o[c]quinolizin-3- 
one; \ 

8-chloro-2,3,5,6,6a,7,8,9,1 0,\ 0a-decahydro-4,5-dimethyl-(1 H)- 
benzo[c]quinolizin-3-one; \ 

2,3,5,6,6a,7 ,8,9,1 0,1 0a-decahy.dro-4,5,8-trimethyl-(1H)-benzo[c]quinolizin-3- 
one; \ 

e-chloro-a.S.S.e.eaJ.S.g.lCIOaWcahydro-I.S-dimethyKIH)- 
benzo[c]quinolizin-3-one; \ 

2,3,5 l 6,6a,7,8,9,10,10a-deca'nydroVi ,4,54rimethy!-(1.^-benzo[clquinoliz»n-3- 
one; \ 

8-chloro-3,4,5,6,6a,7 ,8,9,10, 10a-de&ahydro-4,5-dimethyl-(4aH)- 
benzo[c]quinolizin-3-one; \ 

3,4,5,6,6a,7 f 8,9,10,10a-decahydro^,5,8-trimethyl-(4aH)-benzo[c]quinoHzin-3- 
one; \ 

8-chloro-3,4,5,6,6a,7 ,8.9. 10,1 Oa-decahVdro-1 ,5-dimethyl-(4aH)- 
benzo[c]quinolizin-3-one; \ 

3.4,5,6,6a,7,8,9,1 0,1 0a-decahydro-1 ,5,8yimethyl-(4aH)-benzo[c]quinolizin-3- 
one; \ 

2,3,5,6,6a,7,8,9,10,10a-decahydro-6-methyl-(1H)-benzo[c3quinolizin-3-one; 
8-chloro-2,3,5,6,6a,7,8,9,1 0,1 0a-decahydroV6-methyl-(1 H)-benzo[c]quinolizin-3- 
one; \ 

2,3,5,6,6a f 7,8,9,10,10a-decahydro-6,8^imethyl-(1H)-benzo[c]quinolizin-3-one; 
2,3,5,6,6a,7,8,9,10,10a-decahydro-4,6Hjimethyl-(1H)-benzo[c]quinonzin-3-one; 
2,3,5,6,6a,7,8,9,10,10a-decahydro-1 ,6-dimethVl-(1H)-benzo[c]quinolizin-3-one; 
3,4,5,6,6a f 7,8.9.10,10a-decahydro-6-methyl-(4aH)-benzo[c]quinolizin-3-one; 
8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro-6-myhyl-(4a/-0-benzo[c]quinolizin- 

3-one; \ 

3,4,5,6,6a,7,8,9,10,10a<lecahydro-6,8-dimethyl-(4aH)-benzo[c]quinolizin-3- 
one; \ 

3,4,5,6,6a,7,8,9,10,10a-decahydro-4,6-dimethyl-(4aH)-benzo[c]quinolizin-3- 
one; \ 
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3,4,5,6,6a J,8,9 J OJOa-de^hydro 
one; \ 
8-chloro-2,3,5,6,6a,7,8,9,10,lW^ 
benzo[c]quinolizin-3-one; \ 

2,3,5,6,6a,7,8,9,1 0,1 0a-decahydfto-4,6 f 8-trimethyK1 H)-benzo[c]quinolizin-3- 

one; \ 
8-chloro-2 t 3,5,6,6a,7,8,9,10,10aM^^ 
bsRZo[c]quinQ!iz!n-3-one: \ 

2,3,5,6,6a,7,8,9 t 1 0,1 0a-decahydro-lV4,6-trimethyl-(1 H)-benzo[c]quinolizin-3- 
one; \ 

8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro^ f 6-dimethyK4a^ 
benzo[c]quinolizin-3-one; \ 

3,4,5,6,6a,7,8,9,10,10a-decahydro^,6 f ^trimethyl-(4a/^-benzo[c]qu 

one; \ 
8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydto^^ 
benzo[c]quinolizin-3-one; \ 
3,4,5,6,6a J,8,9,10,10aMdecahydro-1 ,6,8-tri^ 
one; \ 

2,3,5,6,6a ,7,8,9,1 0,1 0aHdecahydro-5,6-dimetfeyl-(1/^-benzo[c]quinolizin-3-one 

8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-5WdimethyK 

benzo[c]quinolizin-3-one; \ 

2,3,5,6,6a,7,8,9,10,10aKJecahydro-5,6,8-trim^ 

one; \ 

2,3,5,6,63,7,8,9, 10,10a-decahydro^,5,6-trimeth^ 

one; \ 
2,3,5 f 6 f 6a f 7,8 f 9,10,10a-decahydro-1 f 5 f 6-trimethyl-M/^benzo 

one; \ 
3,4,5,6,6a J f 8 f 9,10,10a<iecahydro-5,6-dimethyl-^ 

one; \ 
8-chloro-3,4,5,6,6a,7,8 f 9,10,10a-decahydro-5,6-dim tHvl-(4aH)- 
benzo[c]quinolizin-3-one; \ 
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3,4,5,6,6a ,7,8,9 ,10 ,10a-dedahydro-5,6,8-trimethyl-(4aH)-benzo[c]quinoHzin-3- 
one; \ 

3,4,5,6 t 6a,7,8,9,10,10a-decWdro^,5,6-trimethyl-(4aH)-benzo[c]quinolizin-3- 
one; \ 

3,4,5,6,6a,7,8,9,1 0,1 0a-decanydro-1 ,5,6-trimethyl-(4a/-/)-benzo[c]quinolizin-3- 
one; \ 

8-chloro-2,3,5,6,6a,7,8,9,10,1Qa-decahydro-4,5,6-trimethyl-(1H)- 
benzo[c]quinolizin-3-one; \ 

2,3 ,5,6,6a,7 ,8 .9 ,10 , 1 0a-decahyWo-4 ,5,6,8-tetrafnethyi-(1 H)-bep.zG[c]quino!iz!n- 
3-one; \ 

8-chloro-2,3,5,6,6a,7,8,9,1 0,1 0a\decahydro-1 ,5,6-trimethyl-(1 H>- 
benzo[c]quino!izin-3-one; \ 

2,3,5,6,6a,7,8,9,1 0,1 0a-decahydrto-1 ,4,5,6-tetramethyl-(1 H)-benzo[c]quinolizin- 
3-one; \ 

8-chloro-3,4,5,6,6a,7,8,9 f 10,10a-d4cahydro-4,5,6-trimethyl-(4aH)- 
benzo[c]quinolizin-3-one; \ 

3,4,5,6,68,7,8,9.1 0,1 0a-decahydro-4.5,6,8-tetramethyl-(4aH)- 
benzo[c]quinolizin-3-one; \ 

8-chloro-3.4.5.6.6a,7,8,9,10,10a-dedahydro-1,5,6-trimethyl-(4aH)- 
benzo[c]quinolizin-3-one; I 

3,4,5,6,6a,7,8,9,10,10a-decahydro-lk6,8-tetramethyl-(4aH)- 

benzo[c]quinolizin-3-one; \ 

5,6,6a.7,8,9,10,10a-octahydro-(3H)-b4nzo[c]quinolizin-3-one; 

8-chloro-5,6,6a,7,8,9,10,10a-octahydrd^(3H)-benzotc]quinolizin-3-one; 

5,6.6a,7,8,9,10,10a^ctahydro-8-methylft3H)-benzo[c]quinolizin-3-one; 

S.e.eaJ.S.g.lO.IOa-octahydro^-methyWSHJ-benzolclquinolizin-S-one; 

8^hloro-5,6,6a,7,8 f 9,10,10a^ctahydro-4-methyl-(3H)-benzo[c]quinolizin-3-one; 

S.e.eaJ.S.g.lO.IOa^ctahydro^.S^imetlWl-CS^O-benzotclquinoljzin-S-one; 

2,3,5,6,7,8,9,1 0-octahydro-(1 H)-benzo[c]duinolizin-3-one; 

8-chloro-2,3,5,6,7,8,9,1 0-octahydro-(1 H)-b\enzolc]quinolizin-3-one; 

2,3,5,6.7,8.9,10-octahydro-8-methyl-(1H)-benzo[c]quinolizin-3-one; 

2,3,5,6,6a,7,8,9-octahydro-(1H)-benzo[c]qujnolizin-3-one; 
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B-chloro^^.S^.eaJ.S^-octahydro-llHVbenzotclquinolizin-a-one; 
Z^S^eaJ^.g^ctahydro-S-jpethyH^ 

4a-benzyl-3,4 ( 5,6,6a,7,8,9,10 10a-decahydro-(4aH)-ben2o[c]quinolizin-3-one; 
4a-benzyl-8-chloro-3,4 t 5,6,6a,\7 1 8,9;l0J^ 
benzo[c]quinolizin-3-one; 

4a-benzyl-3,4 > 5 f 6 t 6aJ^,9J0^0a-decahydro-8-methyK4aH)- 
benzo[c]quinolizin-3-one; 

4a-benzyl-3 ( 4 f 5 > 6 t 6aJ,8 f 9 l 10 l 1(^a-decahydro^-methyK4aH)- 
benzo[c]quino!izin-3-one; 

4a-benzyl-3 f 4 l 5 > 6 f 6a f 7,8 > 9,10,10^-decahydro-1-methyl-(4aH)- 
benzo[c]quinolizin-3-one; 

3,4,5,6,6a ,7,8,9 ,1 0 ) 10a-decahydr^-4a-(4-pyridyI)methyl-(4aH)- 
benzo[c]quinolizin-3-one; 

8-^101^-3,4,5,6,63,7,8,9,1 0,1 0a-d^cahydro-4a-(4-pyridyl)methyl-(4aH)- 
benzo[c]quino!izin-3-one; 

3,4,5 f 6,6a,7,8,9,10,10a-decahydro-$-methyl-4a-^ 
benzo[c]quinolizin-3-one; 

3,4,5,6,63,7,8,9,1 0,1 0a-decahydro-4-V»ethyl-4a-(4-pyridyI)m^ 
benzo[c]quinolizin-3-one; 

3,4,5,6,63,7,8,9,1 0,10a-decahydro-1-m^thyMa-(4-pyridyl)methyl-(4aH)- 
benzo[c]quinolizin-3one; 
4. Process for the preparation of compounds according to any of claims 1-3 
wherein: 

the ester-group of a compound of formula (2) 



25 



O R. 
(QWJn 



COOMe 



(2) 



30 , (wherein R 3 , R 4 and (WQ) n ar as defined in Claim 1) 
is cyclized to enamide (3) 
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,_ OC^X 0 



I 
H 



(wherein R 3 , R, and (WQ) n are as defined in Claim 1) 
which is reduced to the amide (4) 



(3) 



(WQ) n 




(4) 



(wherein R 3f R< and (WQ) n are as defined in Claim 1) 

which is protected with a protecting group Boc to give the compound (5) 




(wherein R 3 , R 4 and (WQ) n are as defined in Claim 1) 
which is reduced to compound (6) 
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(wherein R 3 , R 4 , R 5 and (WQ) n are as defined in Claim 1) 
and compound (6) is reacted with a silylether (8) 



TMSO 




(8) 



(wherein R lf R 2 and R 6 are as defined in Claim 1) 
prepared "in situ" by reacting a vinyl-ketone (7) 




(7) 



(wherein R 1f R 2f Re are as above defined) with a silylating agent as 
trimethylsilyltrifluorometansulphonic anhydride (TMSOTf) and are finally 
hydrolized, for example with sodium hydrogencarbonate, to give the final 
compound of formula (I) wherein X = O. 

5. Process according to claim 4 wherein the possible introduction of the double 
bonds in position a or b is performed by reaction of dichlorodicianoquinone 
(DDQ) with the corresponding silylenolethers or by oxidation with quicksilver 
acetate of the saturated compound obtained as claimed above and the possible 
transformation of the group X is performed via the corresponding enoltriflates 
and following carbonylation in the presence of palladium diacetate, 
triphenylphosphine and the suitable nucleophilic reagent. 

6. Process according to Claim 4 wherein the reaction between the compound 
(6) and the silylether (8) is performed in the presence of TiCI 4 . 
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7. Process according to Claim 4 wherein the reaction between compound (6) 
arid the silylether (8) is performed in the presence of TTMSOTf. 

8, Process for the preparation of a compound of formula (I) according to any of 
claims 1-3, wherein: 

the carbonyl group of a compound of formula (2) 




W (wherein R 3 , R 4 , QW and n are as above defined) is protected as a ketal to give 
S a compound (9) 



20 




25 (wherein R 3f R 4w QW and n are as above defined) which is reduced to the 
corresponding aldehyde (1 0) 
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(wherein R 3) R 4I QW and n are as above defined) with DIBAL, and such 
aldehyde is transformed into the oxime (11) 




OH 



(11) 



(wherein R 3l R 4t QW and n are as above defined) which is reacted with a 
methylenecyclopropane derivative (12) 



x 



(12) 




(wherein R,, R 2 and are as above defined) to give the isoxazoline (13) 

o 

(13) 

x (QW)n 

(wherein R„ R 2 , R 3 , R 4 , Re, QW and n are as above defined) which is 
deprotected to the corresponding isoxazoline (14) 

R 2 > 



(14) 




v (QW) n 
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(wherein R 1f R 2 , R 3l R 4) R 6) QW and n are as above defined) which is 
rearranged to the final product of formula (I) wherein X =0, i or h is a double 
bond and the other substituents are as above defined. 
9. Compound of formula (6) R 



(WQ)n- 



-GO? 



l 

Boc 



(6) 




wherein W, Q, n, R 3 , R 4 , Rg are as defined in claim 1 

10. PharrT^ceutical composition wherein the active principle is a compound of 
formula (I) absording to Claim 1 or mixtures thereof in combination with the 
suitable pharmaceutical acceptable excipients. 

"j4 ^ hnr mnn ft ii tlcal co mpnsif ieua-a ggo^ 

"^rnTe~5aR=+-af^/or^5aR-ll iso-er 




mg~4ft--£ daims 1^^ 



ClZF*^ 

— suttablefer-tepicaise. 

1&sJ Method for the treatment of pathologies related to 5a-reductase enzymes 
by administration to the patient of a pharmaceutical^ active amount of a 
20 pharmaceutical composition according to Claims 10. 

14. Methock according to claim 13 wherein the treated pathologies are acne, 
baldness, prostatic cancer and prostatic hypertrophy in men and hirsutism in 
women. 

15. Use of compounds of formula (I) according to claim 1 as inhibitors of steroid 
25 5a-reductase enzymes in plants. 

16. Agricokural compositions ijor regulating the plant growth containing as 
active principle a compound of formula (I) according to Claim 1 or mixtures 
thereof possibly in combination with the additives commonly used in agricolture 
for this purposes. 

30 17. Process for plant growth \regulation wherein an eff ctive quantity of a 
composition according to Claim\16 is distributed on the seeds and/or on the 
plants to treat. 




